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(57) imm] 

Itfft^Sl MOS h7^^Ml, M 2 
1 ^StMtHKi:, _LfEMOS h 7>'isX*&mtt®d& 

fc, MOS F7>^^M3, M4^tpS2 0ift^ 
fit*^ (2R1) ^Kf I, MOS h7y^^M 
y^^OFKy|:«^U ^oBfrf5 2o<7DMOS h 




VS2 



M4 



VS4 



1 

] flOMOS hy ^***»*frIs]K 

ftjEI 1 <^MO S h 7l/z/*?&W}tt\El&<Dy—* 
OS hy^^^SgftSrisia*:. gfjfBm2C7>MOS hy 

^Jt5®2<7)MOS h 7 V^^i6»»lHll8<7>5:tMCffi« 

^o^E2o(?)mos h7^^^oy^^, ^n^* 

ffi — ^(Hlg&o 

[!t^il2l f lWMOS h^>^^*»»IaISS 
M*<o&* {c K ix>f >»^**jh,^;h,*tt Lfc* 2 com 
S h^y^^fMS^^ h*tt^«rA*«flE«&^ 

^OfllJlH 2 0(OMO s h^^^oy-^^, -^n^ 

iwbssk i *>mo s h 7 ^-i/xf&WbttiBi&ny— x 

flB^O** 1:1 1 <ZHg©t*^Srfr IT K U-f 
n^ti^MLfc^2(DMOS hy ^v^^^l^SSS 
<Jr, ^IfB^260MOS h y ^^^^f^t^oy — * 

^^Sfc^Sr^rU fttliSmi OMO S h7^^^g» 

ttlIBS2(7)MOS h7 >^^tfr#0&<7)^MCf@:fct 

Kffi#«!]CDMO S h7V^^(0 ku-t 

d^0^tjf5 2 OOMOS h y > ^oy-7j5\ -^;h,^ 

ffif iomos h ^^^^^^i&^iHi^oy— ^ 

tlfil«Lf^2(nMOS H9:^;*^jM&#|gi& 
JTlfem 2 <7>MO S hy V^^^IfottS^cD KU-l' 



(2) 2001-36356 
if £5 t^T, 

fltj|5m2(7)MO S h 7 >-^^^Ifr#0&O5>Mc:*a:fit 
2 0<DMO Sh7 ^ v^J^ & <D%"*r (Off — hfr. 

(cti^dijoMO Shy >^;*^gd K yic^^^ix, 

7>>Of!tjf2 2 OCOMO S h7>^^(7)y^i\ -tit*: 
[ 0 0 0 1 j 

(Linearity ) . T^t^h 11^14 LfcS5*IJ#ti 
*IIhI8»*:, MO S h 7 >v ; ^^^Sl^l'lHIS§$r{^ffi ITU 

gits. 

[0 0 0 2 ] 

[0 0 0 3 ] i5!4, &5&<DMO Shy Vv^**tt*fr 

m&t&'&te'&B.- wet # \^m<D&&mf&&7£-t 

^ Ki/'f v««n, i2tt, (1) *:-e#;t<b 

[0 0 04] fi&oT, ttSgoaffi-aatziV^— ^EiK 
£LT, mos h7y^^i®jMoy-^rfll:M§: 

»au y>rt^ j/^ i/y^«riSff s^ife^tttnr 

[0 0 0 5] L£>U ±la(0^3fe^r-|^, ^(Dgi)^ffi 

I- ^5^^^^5o C07t*e>, £<bl:i % MOS h7>v? 

^ [0006] S6ii, i**os; =r y afc«*ficHL 

tMOS h y v^^*»*Ma!»Sr$tf«ffi-«jK3 v 

@»^Wt, * is is h ^ 7 — \Bl&&m^T % = 

II- 12 ^r^^L, W*««ESrA*«ffi{ciEli«cltffiJ*-fr 

[0 0 0 7 ] 

t^^5J:5{w, tElSS^^<hbr, n-mos^p-m 
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[0008] _hta<7>#ja^ t>#a><5<fc ^^)mo 

m$E&&mi%i,x, m&ftmzutt i cf^nacoi 
/j > & m z> ^ t & x # 5 a & - a ft =i >- ✓ < — ^ © & & u< & 

[0010] 

OS S7^^^^^^-H]gS^ % ftj|5m2^MOS by 
ftlfS^ 1 <OMO S h 7 Vv>^^^ib^flHlS&(7)y— 

OMOS h =7 >v ? ^^^l&^tHl?S(05:v^C«MW^2 0 

20(7)MOS h7>^^oy-^^, Aft 

[0011] **«-C«:±:IE»HS:«Pfti-Sfc^ 
l£. IlOMOS h7^^*ft»li»^ Biffs® 1 

S^(cf@#ioMO s h 7 ^ o k u-f y ic 

ftmt-tz ms. - Aft ay/<-^@Bi« Aft ^ 5 o 

[0 0 12] *fc, *»W^f4±|B«JBS:**rSfc» 
il^MOS h7 >^^f||b»BKj: . flfffsmi 

fc*2«)MOS h7y^^j6»»@l8i, Ifti51&2<7) 



(3> 4#M 200 1- 36356 

4 

MO S h7^^^^^»»@lS(oy-^H(c*3B6Lfc« 
2<nteJn.m^-b, fflEJS2(DMOS h^y^^^ISM 

U StJlH^ 1 como S h 7 ?&W}tttB\&<ny— h 
aS^£A;&AflEi8^£ U K^-fy^^ffi^^ 
£t-6i$#iJ#ti*Ifm&lc:}o(^T\ SiJ|B^20MOS h7 
^« B^0SoSiM:tt*tttft 2 o©MO S h7 

lszsX?<D&* to?-- htf^ 5>^*l3Hlj<7>MO S h 7 

[0 0 13] Sfekl, *«KTtt±reH«£#fcf 5fc 
Sixmos ^y^^^Mini^i:, WIB* 
kdmos h7y^^8ii^iBoy-^«f^ 
(cm 1 LT K u Y v^Sr^rn^ixSJR 

LtS2(7)MOS h7^^^lslSt, ffilB»2 

fc^ytr-^y^K^tSr^ru fflMl^MOS h7 

£v St Mc^g simoom O S h7>^^^KH>l:t 

[0 0 14] i-*tot»*:«wr4, tt*«C*«t**t 
fcmioMos v*7 v^^*»*ng»fcjB 20MOS 

^lil^^oy-h^, 5LtMctB3MlUO h 7^^ 
OF^X:«8L ( _bfef&2 como S h^>v> 

[0 0 15] ^{C, MCfta^fcflOMOS h7 

^^^^^Sij^j-IsiSS^m 2 OMO S h7y^^iW 
_bfB®l<7)MOS h^y^^iiMoy-^^j; 

MOS h 7 ^I6Hi»IsI»IC» LT ±E* 2 OMO 



1 

T 



1 
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[ o o i 6 ] ±K<^«#J»n*l@&tcioi*Ttt, 

[0017] t$oT, ^SE^tfcLr^^^^^^^gW 
[0 0 18] £t>\z\ ^r^j^^^v^/u-^^^/KT)^ 

[0 0 2 0] 

s « se - m « = > - * m <o u m « * ^ -r 0 & h -e 
[0021] ^ft^^iB^assfiE-ajjea^^— ^ 

imSSli, f l^MOS h7 v^^*ifc*Hm» (£*T\ 

^^Ml, M2i, S2WMOS^»M4tMOS 
h7V^^M3, M4£ > Jbt5om2 0MOS^l&^ 
. ^y-^MtcftttUfcSa (2R1) «rtfS 6 

[0 0 2 2 ] MO S h7 is is* ^Ml, M20y— htC 
13, -ttu-ettVin,-Vin^A*«ffi £ LTMStlSo M 
OS h^^^Ml oy^ii MOS h 7 ^is*& 
M3^Kl/^y|:«aJtl, MOS h7V^^M2^) 

y— *\t, mos h7y^^M4oKi/'(>'(;^j 

ixSo MOS h 7>^^M3oy- M3, MO 

>^^M4(Oy-hli, MOS h7y^^M3^K 

[0 0 2 3 ] fiSt (2 R 1) 13, MOS h^^v^^M 
3, M40V-7ffl|:^^5o MOS h7>^^ 
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[0 0 2 4 ] J£AT, *HaWii:«5SE-l«3^ 
'<-*@K<7>t&f|s*RW-r5. ^, MOSh7>^^ 
Ml, M2, M 3 , M4WKl/>fyfiSM < L 

^TOMO S h7 \si/*?<T>'<y >? ?— H3, t^>MO 

s h7y^^g#oy-^(:iif5 0 
[0 0 2 5] &ftmmz&tf Z Y\s4^Wgt 

10 13, h 7 Is is* $ <F> Y \s4 ls1&flfc(D \? 7 1&EE£Xfe 

5 (2) ^C/Tti: 9 Id, MOS h 7 y^^Mi, M 

3 h t y— xfflm&vgsff) 2mt 4 9 . - ^ 

^MOS h 7 y v^^ ^ Wft*(7)|»S ftot 

[0 0 2 6 ] JblBCO K U->T ^taflEtt, Vgs0>2 35fclJ£0iJ 

[0027] t^r% ^-r, 5tg£nsoi3, 

(3) ^{c^-fj: 5^^T*fc5 0 #iSV 5 
mos»(;^^t, ^5£-T5 (3) 5S:(c^-TJ:5 4 

^^^ri^^L, X=Ve+Vi n> Y=Ve-Vin£*5(^T, £<blc^ 

iiy— **>«ffi:£:Vs£ *s< ~ t t-tZo mft\z* mo s 

r (3) ^wutsi, ^^*T5 (4) mzTjk-tx? 

[0 0 2 8] tot, Kl^>«atIl£l2i<Z>g(Il-I 

[0 0 2 9 ] fift^<z>ig636^t>^^5 J: ^ h 
^ 05Silr^^5^^r-|3. n-mo s t p-mo s 

b&wm-tz&m&foy) . t<o^vtis>^^t^z<D 

^ [0 0 3 0] Ud>L4^^, EeISSO y -r i; -r^f -SrrSli: 

[0031] «r^-T5 i pic, 4ro^y^^, 

LT, (7) 5C(c^^K5 J: o\z. Vin«iXRi^45 - 
5^ ird^^^o *£oT, MOS h7y^^Ml, M2, 



(S) 
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H3, M4Mg^i (2RD frhmf&z*iz>mhm<n 

v- i 3y/<-^@Bo||JA«*tt, (8) 5t(c^-TJ: 

[0032] i2tt t *&m<on&<ni&m\z.i&z'g,&- 
m.ffi =» > — * 0 & cd fia co 0 femm. z^-t © ssi^ -e*> 

5o ll2tC^-r <£ MOS h7V'^^M3, M 4 

coy— SfetR l £i§LT\ •£jh,-enS*LTt>J: 7(7 
ft*, J:E«)SttRll4, -bfSOffifci (2R1) co 

[0 0 3 3*1 B2t£g*-t-ttffi-tt8fc3>v<— ^EIKtt, 

ffiH±, N-MOSW«fiLfcii, CtiteP 
-MOS(7)^T*t>^< 1*3 CJ; }C*a-eS5: irtei^ 
T-&5 0 ^£>flt>ftA»b. *®KI4, <^4£, Single-Chann 
el MOS (S-MOS) t W-ffiStl&^t "T*>6 0 * 

«tt^0^{:ftMt5tj$^^Cfc^Tli, MO 

Ml, M3?r»5Mlif K, t<r>Wf^y- h b V 
5£l4, MOS h7y^^M2 > M4ICOI,>rtl^iT* 

[0034] H3I4, *&w<Dmw<7>mm\z&zm&- 

-M^yA-^ass^MOS h 7>^^mi coy — 

«<C, MOS h7>v ; ^^M20y-^^MOS h7> 

'^^M4 co KU"T v£oR8lct>««:R 2S:»At, m 

OSh7y^^M3, M4 CO K U"f >>RU£*>S>r 
-V^X (2Z) SrajRbyiilHiKfllfiJtSr^tPo 
[0 0 3 5] MOS h7^^M3 4 M4 coy— h CO 

x^>^<—^mmt±< m— r-£>s 0 t^to h7y>? 40 

Ild=I0+M/2 X J~ {2I0X X/M-(VinX A./2) 2 } XVin, 
I2=I0-M/2xy {210 X A./M-(VinX A./2) 2 } XVin- 
f&lD^SSc(C *5tf 5 KU^TV SSSld CO— $:5S:i4, TIBO [0 0 4 2 ] 

(2) WtbtiSo 

Id-M/2X (Vgs-Vth) 2 X 1 



*^co V \s 4 s sWSl<n e^^*7M&£Xfe<DVds<Dmm 

**M1, M3 £rifch,3®^tt^L< , -t<Z>»-g\ y— 
h £ y — *HmffiVgstt^L^i:#;i, cfittMOSh 
7>v ; ^^M2, M4[:o^r i ()(^it^5<?r^tr, 

vote, 5<: (9) tc^-*-fll$r^5o 

[0 0 3 6] wCOS^, (l/gral+Rl)=KX (l/gm2+R2) 

K^S^T', Rl£R2:JoJ:l^ gml £gra2 4: 9 *£ < 

>^ z <t u/gm2+R2) £ cotfc^ & k> , fi^-r^tr— 

^r0^l4K>iT^5o <S(w-Y v if— (2Z) # 

[0 0 3 7 ] B4ti\ **Wtf>*lt<D»*»C«S«ffi- 

^^M3, M4coy-;*£r. S3tiR 1 3riiLT, -tft-t* 
ix»»LttJ:^ JiiSOj&StR 1 JbfEcojg 

©t (2RD o^oisfitfli^-rs^^d^^^o 

[0 0 3 8] 14 {C^-Tj«#Jf#fi*Sm&&te, i 3 (C^t 

i^Lfc^, ^ni4P-MOSco^r-t>^< 1^ l^J: 5t» 

[0 0 3 9] (ft*lc«SIR«) J^T, *H16W»«(C 
^S^EE-^;^^— ^®SSco®j^if#tt$r, Tiaco- 

[0 0 4 0] Si\ g|5(C^-T. ^*OMOS»@ 

5KU-fyl^^7"-y^»^t^^> TIB (7? (1) 
[0 0 4 1 ] 

[*1] 



(1) 



X=Ve+Vin, Y=Ve-Vin£U Vs $r*51 y — xMtiL t 
H$:I1=M/2X (Ve+Vin-Vs-Vth) 2 X X t I2^:I2=M 
/2X (Ve-Vin-Vs-Vth) 2 X X t TIBO (3) iZX'mi- 
^^rgf tt t (11-12) S: 5 ^\ TISO (4) 

X 2 -Y 2 =(X+Y) (X-Y) 



(2) 



[0 0 4 3 ] 
[^3] 



(3) 



♦ 
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[po44] [gfc4] 

(I1-I2)=2MX X X (Ve-Vs-Vth) XVin (4) 

mi {Z^&nM<nmmz&Z>m.&-'m.ffi='>'< t&<t. 2Vin'=Vgs4+iX2Rl-Vgs3J^Ji£&i-5o 

— ^[HlKMiS^-C. M 1 tM3 t ZffitlZmmt^L (C> JitSO^:^; (2) «fc f? . Vgs4=/"(2I2/M/A.)+Vth. V 

<, Cti&llbisZ , M 2 tM 4 £ £r8foh,5 ««£l**£L gs3= ^(21/M/A. ) , TfBtf> (5) 5C*>rtt 
<, n;h,£:I2£:*5< C <>: [ct5 0 

[0 0 4 5 ] £<b(C h 7 x ^iS*?M4<DG-Sfflm.E. [0 0 4 6 ] 

£Vgs4£ is $ . h 7 ^ 3 OG-S r^miE £Vgs3 [$: 5 1 

2Vin' =7" (2I2/M/ X ) +Vth+i X 2R1-.T (2I1/M/A )+Vth= 

J~(2/M/X) X (/"l2-7"ll)+iX2Rl (5) 

£bl>L. B 1 I^TtiE-^^ — ^(Hll^tC*5^ (6) Hfrf&JL'tZo 

X, h 7V^^MLOG- SP^aE^rVgsl, h7^^ [0 0 4 7] 

^^M2COG-SraSEE$:Vgs2^gi/^r^'&, T1S(7) [*6] 

2Vin=Vgsl+2Vin' -Vgs2 

=7" (21 1/M/ X ) +Vth+2VinI-/~ (2I2/M/ X ) -Vth 
=/" (21 i/M/ X ) +2Vin' -7" (2I2/M/ X ) 

=-7"(2/M/A)X(/"l2-v r Il)+2Vin' (6) 

±12^*^: (5) , (6) £9, 2Vin=-2Vin'+iX2Rl+2 [0 0 4 9 ] 

Vin'fcfcS. [&7] 

[0 0 4 8 ] Sfcic, T15o ( 7 ) s 0 ^ 

Vin=iXRi, 

i=Vin/Ri (7) 

Il=I0-i, I2=I0+iT?*>Sj&»«b, TIBO (8) [0 0 5 0 ] 

»S. [*8] 

Il=10-Vin/Rl, 

I2=I0+Vin/Rl (8) 

H 3 tC^-r^J^#iiifI[H]S&(c^^T. (Vin-V0)/(l/gm2+ [0 0 5 2 ] 

R2)=V0/Z-V0 /(l/gml+Rl)T?*>S. [*9] 
[0 0 5 1 ] SfeiC, ( 9 ) 5££*§6o 

V0/Vin=Z/ti/gm+R 2 +Z(l-l/K)] (9) 

fiU (9) a*»5^gRLT, h7^v>^^Ml, M **>i&Bnc J; ?K X 1/-?<D7 << >-£t£&tCfcfc LTIIW 

30ay^^^y^$;§L<gni2(i: U h7^^M MJbtf 5 n <>: d^gg £ ft -5* 

2, M4(Ony^^^y^^t<p2i:Lr^5 0 £ [0 0 5 6 ] & 3felCit LT^ft^fR^H&^ft^ 

tl. gra =gral-gm2, R1=R2=RT*£>5 t U ^iblC. K T >*^O^^r* 3 (ftO y>T > &i^/&T-£ 5 . S Nit 

SiU, 1/gral+Rl-KX (i/ gra 2+R2)T#>5^ Itl^o *^0»Ottl!B^**lJCf«n Ji+S ^*{C1{SJH#«A ^ ft 

[0 0 5 3 ] ^oT, (9) 5W»fc, [hI&cd^ $/^T 60 S6»AA^*»tti*-ri3KS:«fi»:-e# S ^ 

0>&fl=tt, K>i "C*>S^i:^5>d^o tt, m&tlz. sn&te Z £ h\£*mz fa ± 

[0 0 5 4 ] ^51^[C/^6 0 

[IS^I] &JiR8BLfc*»KfcLj:jh,tf, P [0 0 5 7 ] ±lao*J^*:««>S t . ffifpOttflBlfili:* 

-MO S ^ N-MO S O 2 0(7)Channel<7)l^b^(C 40 SHiS=» * h *>fi'l«. [hJ &<0g;RS^£g/hft if <Z>2frffl £: t> 

j:or*aLr^7tw*ij»a»i: y-r y^-f fc<b-r 0 feMmm.-ezttfritix sftKWwrv 

Single-ChannelT^m^S^t-ftS , h7>v> :/£:f£ Ofcb't'CL^ClJ;!?, ^ 9 , ffj*. 

^^O^ttO^^^^(7>^^^^^^j-^^/^ V N Channe y^^AMP, PLL, AM-DET, FM-D 

irao^7^^^%®^T{-^tP5t^, ^S5A^3, ET, FILTER, AG C - AM P ft ^tCflJJfJTiJtg i 

ffl***rs**j»»«[g»sr*a-rs^fc^tti:ft fts 0 

SrifcoJ; 0 ftX*Sr«i-^5^«i< ft5. [il] *3§^o^ffi<7}fi0J?gic« 5SEE-m«^ 

[0 0 5 5 ] £fc, N-Channel^>5tM^P-ChannelC01-Ch ^®i»^[aIKfltfi8:S:^"t"laI»H"C l *>S 0 
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=1 — 



[0 3] *%^(?)|II^J|{:i61E-tS 

* [hi & & i£*imtf *i m <d [u £r ^ -r (hi & 0 -e 

[04] ^^BJ^^O^^^^mjE-m^^V^- 

^ © ^ ^ ^ is #i j # tt ® ^ o © ^ ^ ^ ^ -r cei la r- 

So 
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[0 6] «^yn7 y x^ac#^sgiuycMos 

v ^ * * ^ id *t [Hi £ <a tr M & - m ^ ^ v - * EhI S§ o 
[Hi £ ^-f [Hi SS 0 T- &> 5 * 

[#-§-<7>lfc^] 

io mmn, 11,12 mjjmm (k^ >««s> . 

Ml, M2, M3, M4 MO S h7V^^, Vi 

n, ]Vin A^^jE, R2, 2R1 Jg;£t, 2Z 
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[El 5 J 
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